A novel substrate for insulin-sensitive serine/threonine kinase in intact cells.
We have studied insulin-stimulated threonine phosphorylation of cellular proteins by immunoblotting and immunoprecipitation using antiphosphothreonine antibody (anti-P-Thr). A 50-kilodalton protein (p50) was found to be greatly phosphorylated on threonine residues upon insulin stimulation in intact rat hepatoma cells (Fao) and Chinese hamster ovary cells overexpressing human insulin receptor (CHO-HIR). Insulin induced threonine phosphorylation of this protein in a dose-dependent manner, with an ED50 of 3-6 x 10(-9) M. The 50-kilodalton phosphoprotein (pp50) was detectable 20 min after exposure of the cells to insulin, and phosphorylation reached a maximum after 90 min. Immunoprecipitation of pp50 with anti-P-Thr required extraction of the cellular proteins with sodium dodecyl sulfate and dithiothreitol, and subcellular fractionation of the cells revealed that pp50 is present in the membrane fraction, implying that pp50 is a protein integrated into the membrane component in the cells. Tryptic phosphopeptide mapping of the pp50 was distinct from that of the insulin receptor beta-subunit. Phosphoamino acid analysis of the pp50 demonstrated that insulin increased phosphorylation, mainly of threonine and moderately of serine, whereas pp50 did not contain phosphotyrosine. Cycloheximide, a protein synthesis inhibitor, did not affect the insulin-induced appearance of pp50 in the cells. pp50 was not detectable in A431 cells and KB cells stimulated by epidermal growth factor. These data suggest that p50 is a novel endogenous substrate for insulin-sensitive serine/threonine kinase in intact cells.